Background: Body dissatisfaction is associated with impairment in women's quality of life (QoL). To date, research has not examined the relationship between body dissatisfaction and men's QoL, or sex differences in this relationship.
B
ody dissatisfaction, referring to subjective dissatisfaction with body size and/or shape, has recently been recognised as a public health problem. 1, 2 Previously, most studies of body dissatisfaction focused on its role as a risk factor for the development of other adverse psychological phenomena, including eating disorders 3 and depressive symptoms. 4 Population level studies of body dissatisfaction have largely been confined to adolescent girls and young women, 3 despite evidence that constructs related to body dissatisfaction, including eating disorder behaviours, are on the rise among males and adults of varying ages. 5 It is necessary to understand the extent to which body dissatisfaction impairs quality of life (QoL) in order to determine the size of the public health problem that it represents. To date, relatively little research has investigated the relationship between body dissatisfaction and QoL using large population samples. In a study of 5,255 Australian women, Mond and colleagues 6 found that greater body dissatisfaction was associated with poorer physical and mental health-related QoL and poorer psychosocial functioning. Further, these associations were independent of the well-documented relationship between body dissatisfaction and eating disorder symptoms. The association between body dissatisfaction and physical health-related QoL was weak in comparison to the association with mental health-related QoL, suggesting that the correlates of body dissatisfaction may be mostly psychological rather than physical.
To date, no research has investigated the relationship between body dissatisfaction and QoL among males, or how this may differ from that for females. Evidence to suggest that body dissatisfaction is increasing among males highlights the need to address this gap in the literature. Data from two crosssectional general population surveys of about 3,000 adults living in Australia, collected in 1998 and again in 2008, showed that the prevalence of certain eating disorder behaviours, including extreme dieting and purging, increased more rapidly among males than females during this time period. 5 Further, in the 2008 survey, binge eating -an eating disorder behaviour -was more strongly associated with impairments in mental health-related QoL in males than in females. 5 Indirect evidence also alludes to increases in body dissatisfaction among males. Data suggests that the use of anabolic steroids, which is strongly linked to male body dissatisfaction 7 as well as eating disorders and muscle dysmorphia, 8 is increasing. The proportion of needle-exchange service users who reported that the last substance they injected was steroids increased from 2% to 7% in Australia from 2007 to 2012. 9 Current trends suggest that body image-and eatingrelated problems among males living in Australia are likely to grow. Robin Massey, 5 Susan J. Paxton
In light of the recent attention on body dissatisfaction as a public health problem and the evidence for increasing incidence of body dissatisfaction among males, this study aimed to further the emerging field of sex differences in the correlates of body dissatisfaction. To this end, we aimed to examine sex differences in the relationships between body dissatisfaction and physicaland mental health-related QoL, and between body dissatisfaction and psychological distress. We hypothesised that greater levels of body dissatisfaction would be associated with poorer health-related QoL and higher psychological distress, and that these associations would be independent of eating disorder symptoms. Given the lack of evidence pertaining to sex differences in these associations, no a priori hypotheses were made regarding interactions between sex and body dissatisfaction. 
Method

Participants
Body dissatisfaction
Body dissatisfaction was measured using two items of the Eating Disorders Examination -Questionnaire (EDE-Q), 12 specifically: "How dissatisfied have you felt about your weight?" and "How dissatisfied have you felt about your shape?" Responses to each item could range from "not at all" (0) to "markedly dissatisfied" (6) . Responses on these two items were highly correlated (for males, r=0.81, and for females, r=0.89). Thus, the responses for each item were averaged to create a single variable representing body dissatisfaction. This approach to measuring body dissatisfaction has been employed in previous studies that have examined body dissatisfaction using population samples. 6 
Eating disorder symptoms
The EDE-Q was used to measure eating disorder symptoms. The questionnaire assesses the occurrence and frequency of eating disorder pathology over the past month. The EDE-Q yields four sub-scales: Dietary Restraint, Eating Concerns, Weight Concerns, and Shape Concerns. Typically, a global score is computed as the average of these four subscales. To avoid statistical issues associated with multicollinearity, the two items that were used to create the aforementioned body dissatisfaction variable were omitted from the calculation of the global score. EDE-Q norms for Australian women have been reported previously and the four subscales have good reliability (α-coefficients ≥0.8) and moderate predictive validity (sensitivity =0.8, specificity =0.8) in identifying probable eating disorder cases. 13 Cronbach's α in the present study for the global score was 0.86 for males and 0.89 for females.
Health-related Quality of Life
Mental and physical health-related QoL were measured using the Medical Outcomes Study 12-Item Short Form, Version 2 (SF-12).
14 The SF-12 is a standardised measure of health-related QoL. It has been used extensively in research interested in the impairment associated with physiological and psychological health conditions. Good psychometric properties have been demonstrated, including in an Australian population sample. 14, 15 The questionnaire has 12 items that contribute to two weighted scales, a Mental Component Summary Scale (MCS), and a Physical Component Summary Scale (PCS). Example MCS items include: "During the past four weeks, how much of the time have you felt calm and peaceful?" and "During the past four weeks, have you accomplished less than you would like as a result of any emotional problems?" Example PCS items include: "During the past four weeks, were you limited in the kind of work or other activities undertaken as a result of your physical health?" and "Does your health now limit you in moderate activities, such as moving a table, vacuuming or playing golf?" Item response scales for the MCS and PCS vary; some items are dichotomous while others offer three, five or six response options. Scores on the MCS and PCS are scaled to have a mean of 50 and standard deviation of 10, wherein higher scores indicate higher mental and physical health-related QoL, respectively. Cronbach's α scores in the present study were 0.78 for the PCS and 0.81 for the MCS.
Psychological distress
The Kessler Psychological Distress Scale (K-10) 16 was used to measure psychological distress and has been developed specifically for general population samples. The K-10 includes 10 items that assess the frequency with which various depressive and anxiety symptoms are experienced. Example items include: "During the last 30 days, about how often did you feel nervous?" and "During the last 30 days, about how often did you feel worthless?" The item response scale ranges from "none of the time" (1) to "all of the time" (5) . Item scores are summed such that total scores range from 10 (no distress) to 50 (maximum distress) with higher scores indicating greater levels of psychological distress. Studies suggest that scores under 20 indicate no mental disorder; scores between 20 and 24 indicate a mild mental disorder; scores between 25 and 29 indicate a moderate mental disorder; and scores 30 and above indicate a severe mental disorder. 16, 17 The K-10 has been validated for use in samples of the general Australian population. 17 Cronbach's α for the K-10 total score in the present study was 0.91.
Data analysis
First, we conducted Spearman rank-order correlations to examine the unadjusted influence of body dissatisfaction on MCS scores, PCS scores and K10 scores. Then we conducted three hierarchical multiple regressions using MCS scores, PCS scores and K10 scores as the outcome variables, respectively. Each regression included two steps. At step one, the predictors included body dissatisfaction (mean-centred), eating disorder symptoms and an array of demographic variables, including sex ( Table  1) . The interaction term, created by calculating the product of body dissatisfaction and sex, was entered at step two.
Results
Participant characteristics
The mean level of body dissatisfaction for the full sample was 2.11 (SD=1.93); and for males and females, mean body dissatisfaction was 1.61 (SD=1.72) and 2.57 (SD=1.99) respectively. Some level of body dissatisfaction, operationalised as a score on the body dissatisfaction variable of one or above, was reported by 70.6% of the full sample, and by 60.4% of males and 80.0% of females. Moderate to marked body dissatisfaction (score of four or above) was reported by 24.4% of the full sample and by 15.2% of males and 33.0% of females.
The mean score on the MCS for the full sample was 49.82 (SD=9.70); and for males and females, 50.33 (SD=9.37) and 49.35 (SD=9.98), respectively. The mean score on the PCS for the full sample was 51.51 (SD=8.87), and 51.13 (SD=8.24) and 50.95 (SD=9.37) for males and females, respectively. These values are comparable with normative data for the Australian population, which provides a mean MCS figure of 51.0 and a mean PCS figure of 50.5.
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The mean score on the K-10 for the full sample 17 The mean global EDE-Q score for the full sample was 1.20 (SD=1.10); and 0.99 (SD=0.98) and 1.50 (SD=1.20) for males and females, respectively. These values are comparable with normative data on adult women living in Australia, which provides a mean global EDE-Q score of 1.52. 13 Normative data for adult men in Australia is unavailable, although the mean score obtained for males in the present study was comparable with normative data on undergraduate men enrolled at universities in the US, which provides a mean global EDE-Q score of 1.09. 19 Based on published normative clinical data for eating disorders, which provides a mean global EDE-Q score of 4.06, 20 we determined that 0.9% of males and 3.0% of females in the present study were at risk of having an eating disorder.
Correlations
For the full sample, body dissatisfaction was significantly correlated with MCS scores, (r=-0.27, p<0.001), PCS scores (r=-0.14, p<0.001), and K-10 scores (r=0.34, p<0.001). For males only, body dissatisfaction was correlated -0.37, -0.14 and 0.38, with MCS scores, PCS scores and K-10 scores, respectively (p<0.001 for all). For females only, body dissatisfaction was correlated -0.24, -0.11 and 0.31 with MCS scores, PCS scores, and K-10 scores, respectively (p<0.001 for all). These relationships indicate that higher levels of body dissatisfaction are associated with lower levels of mental and physical healthrelated quality of life and with higher levels of psychological distress.
Regression predicting mental healthrelated QoL
The predictors entered at step one of the regression model accounted for 16.1% of the variance in MCS scores, which was significant (ΔF [11, 1746] = 30.41, p<0.001). The addition of the body dissatisfaction-by-sex interaction term at step two increased the proportion of variance accounted for in MCS scores by 1.1%, which was also significant (ΔF [1, 1745] = 22.50, p<0.001). Therefore, individual predictors were evaluated at step two (Table  1) . Eating disorder symptoms and body dissatisfaction were uniquely negatively associated with mental health-related QoL. Income, BMI and age were uniquely positively associated with mental health-related QoL. Interpreting a graphical representation of the significant interaction between sex and body dissatisfaction revealed that the association between body dissatisfaction and lower mental-health QoL was more pronounced for males compared to females (Figure 1 ).
Regression predicting physical healthrelated QoL
The predictors at step one of the regression model accounted for 17.7% of the variance in PCS scores, which was significant (ΔF [11, 1746] = 34.12, p<0.001). The addition of the body dissatisfaction-by-sex interaction term at step two increased the proportion of variance accounted for in PCS scores by less than 0.01%, which was not significant (ΔF [1, 1745] = 0.70, p=0.402). Therefore, individual predictors were evaluated at step one (Table  1) . BMI, age and body dissatisfaction were uniquely negatively associated with physical health-related QoL. Income was uniquely positively associated with physical healthrelated QoL. Married and cohabitating participants reported significantly lower physical health-related QoL than single, widowed and divorced participants. Interpreting a graphical representation of the non-significant interaction between sex and body dissatisfaction (Figure 1 ) supported the statistical conclusion that the association between body dissatisfaction and lower physical health-related QoL was not moderated by sex.
Regression predicting psychological distress
The predictors at step one of the regression model accounted for 20.2% of the variance in K10 scores, which was significant (ΔF [11, 1746] = 40.07, p<0.001). The addition of the body dissatisfaction-by-sex interaction term at step two increased the proportion of variance accounted for in K10 scores by 0.7%, which was also significant (ΔF [1, 1745] = 15.83, p<0.001). Therefore, individual predictors were evaluated at step two (Table 1) . Body dissatisfaction and eating disorder symptoms were uniquely positively associated with psychological distress. Income and BMI were uniquely negatively associated with psychological distress. Female participants reported significantly less psychological distress than male participants. Interpreting a graphical representation of the interaction between sex and body dissatisfaction (Figure 2 ) revealed that the association between body dissatisfaction and higher psychological distress was more pronounced for males compared to females.
Discussion
In light of the lack of research into QoL of males with body dissatisfaction, we aimed to examine sex differences in the relationships between body dissatisfaction and mental and physical wellbeing. Our hypotheses were supported, insofar as higher levels of body dissatisfaction were uniquely associated with lower mental health-related QoL, lower physical health-related QoL and greater psychological distress; controlling for BMI, eating disorder symptoms and a broad range of demographic covariates. In addition, we observed two significant interactions between body dissatisfaction and sex. Specifically, the adverse relationships between body dissatisfaction and mental health-related QoL, and between body dissatisfaction and psychological distress, were more pronounced (i.e. steeper) for men compared to women. No interaction was observed for physical health-related QoL.
Thus, it appears that males with high levels of body dissatisfaction may experience, to a limited degree, greater impairment in their psychological wellbeing than females. We stress, however, that these sex differences were small in terms of effect size.
Our results showing poorer mental healthrelated QoL and greater psychological distress for males compared to females at higher levels of body dissatisfaction may be attributable to the differential levels of stigma associated with body dissatisfaction for males and females. Males experiencing high levels of body dissatisfaction may be subject to greater stigmatisation, or experience more self-stigma than females with similar levels of body dissatisfaction, as research has demonstrated the presence of stigma and self-stigma among males with eating disorders, [22] [23] [24] [25] and stigma surrounding body dissatisfaction and body image among high school boys. 26 The experience of stigma may contribute to the manifestation of poorer QoL among males than females at comparable levels of body dissatisfaction. To this end, research with individuals with eating disorders suggests that internalisation of mental illness stigma is associated with poorer psychosocial and psychiatric outcomes. 27 Alternative explanations include that males with high levels of body dissatisfaction may experience disproportionately more dissatisfaction with their muscularity relative to females, and muscularity-and thinness-dissatisfaction may differ in the strength of their relationships with QoL. Research on male body image has found different pathways through which body fat and muscle dissatisfaction influence body change behaviours, 28 and an emphasis on muscle rather than body fat, and vice versa, may predispose males toward the development of muscle dysmorphia and anorexia nervosa, respectively. 29, 30 Another possibility is that because body dissatisfaction is less common among males compared to females, the occurrence of substantial body dissatisfaction in a male may be more likely to be indicative of more general and severe psychological problems than in females. To this end, there is some evidence to suggest that males with eating disorders may exhibit greater co-morbidity than females with eating disorders, 31 including higher rates of compulsive exercise 32 and anxiety disorders, although females may be more likely to suffer from co-morbid substance use disorders. 33 The results of the current study corroborate statements by researchers that body dissatisfaction is a distinct public health problem that is separate from the eating disorders and other adverse psychological sequelae for which body dissatisfaction is commonly discussed as a risk factor. 12, 34 In a large population sample of women living in Australia, Mond and colleagues (2012) 6 showed that increasing body dissatisfaction was associated with impairment in mental and physical health-related QoL. We extended these findings by showing that the associations between body dissatisfaction and impaired mental and physical healthrelated QoL are also present for men living in Australia, and that sex moderates the relationship between body dissatisfaction and mental health-related QoL.
Implications of the present study include a re-emphasis of the need for interventions to address body dissatisfaction. To this end, researchers have made considerable progress. 35, 36 Few body image interventions, however, have targeted males, and although our data suggest that, overall, 
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Male Female the burden of body dissatisfaction is borne disproportionately by females, it appears that males with body dissatisfaction may be a particularly high-risk group. Given the trends for male eating disorder behaviours and anabolic steroid use, the results of our study underscore the need for additional research into interventions to address male body dissatisfaction.
Limitations of this study are noted. First, the male and female experiences of body dissatisfaction are distinct in that males are typically much more concerned over their level of muscularity than females. 37 Arguably, the two EDE-Q items used to create the composite body dissatisfaction measure may not capture males' muscularity concerns, and body fat and muscularity dissatisfaction may have differential relationships with QoL among males. 38 Second, the data were crosssectional, tempering any conclusions about causality. Third, the generalisability of the findings is uncertain, given the low response rate and the likelihood that people with a pre-existing interest in body image, eating disorders or mental health may have been more likely to respond to the study invitation. Strengths of the study are also noted, specifically, our use of a large communitybased sample that included a large number of male participants (the exclusion of whom remains common in body image research) and the novelty of our findings.
In conclusion, researchers have cautioned that the fact that dissatisfaction with weight or shape is 'normative' in industrialised nations should not be taken to infer that it is benign. 6, 34 Our results support this assertion and extend the findings to include males, for whom body dissatisfaction appears to be a growing public health problem and for whom the experience of body dissatisfaction may be an equally strong threat to psychological wellbeing. 
